Impacts of Climate Change
on Agriculture and Water



Overview

a Agriculture, along with forestry, is the
sector of the economy that 1s most directly
affected by climate.

Q Water supply is the single most important
pathway by which most other sectors of
the California economy will be affected.

A Both studies involve a suite of analyses by
researchers at UC Berkeley & UC Davis.



Objective

Q In both cases, the objective 1s to
characterize, both qualitatively and
quantitatively where possible, the
implications of the climate change
scenarios with respect to agriculture
and water 1n California.

A The main focus of the quantitative
analysis 1s the Central Valley, with
some case studies of particular areas.



Climate impacts on agriculture

a Climate factors (atmospheric CO2
concentration, ozone, temperature, solar
radiation) affect agricultural crops in
multiple ways.

Q They affect photosynthesis, vegetative
development, crop yield and quality, and
crop-water relations, as well as insect
pests, diseases and weeds.

a These have been studied mainly at the leaf
level and in 1solation, but not so well at
the whole-plant level and 1n combination.



Agricultural Analysis Activities

d A combination of literature review plus
some original research.

a Goal 1s to assess impacts on major
California crops with respect to crop
yield, quality, ET needs, and production
COsts.

Qa These estimates will feed into economic
analyses of the agricultural and water
sectors 1n California to assess impacts on
farm income, farm employment,
commodity prices etc.



Agricultural analysis contd.

a UC Davis researchers are producing a
summary of papers presented at UCD
Climate Change Symposium in May.

Q UC Berkeley researchers are using
existing crop growth and ag pest models,
and conducting regression analysis of
some new data, to generate specific
analyses of climate change scenario
impacts on agricultural pests and crop
water use, yield and ET for major crops.



Economic impact on California ag

Q The resulting changes in yield, crop ET,
production costs will be factored into
CVPM (at Berkeley) and CALVIN (at
Davis).

a These will be combined with scenarios of
future surface water supply (from water
impact study).

a External future economic changes (e.g.,
world food demand, urbanization in
Central Valley) will be included to the
extent possible.



Impacts on California water

Qa Climate change scenarios translate into
changes 1n surface runoff and streamflow
for river basins in the Central Valley.

A The streamflows are fed into water system
models to generate changes 1n surface
water availability for agricultural and
urban water districts in the Bay area,
Central Valley, and Southern California.

a These also affect groundwater pumping;
and hydropower production.



Impacts on California water contd.

a The changes 1n surface water supply lead
to some re-allocation based on water right
and water contract priorities, as well as
water market transfers.

Qa The changes in surface water availability
and groundwater pumping depth affect
agricultural and urban water users, and
generate impacts on income, employment
and consumer’s surplus.

Q They also generate economic impacts on
hydropower supply.



Water impact analyses

aQ At UC Davis, the CALVIN model will
take the streamflow hydrologies being
generated by Ed Maurer and analyze
hydrologic/economic impacts.

a At UC Berkeley, the streamflow
hydrologies will be run through CALSIM,
CVPM and a new urban demand model
for a statewide analysis. Also, the climate
change scenarios will be run through the
modified NHI-WEAP model of the
Sacramento Valley to generate
hydrologic/economic impacts there.



Adaptation strategies

Q Both the agricultural and water
sector analyses will be reviewed to
1dentify relevant adaptation
strategies for state and local
governments and for other
agricultural and water sector groups.

A The policy and research
implications of these strategies will
be elucidated.



Deliverables

Q Report on impacts of climate change
scenarios on California agriculture.

Q Report on impacts of climate change
scenarios on agricultural and urban
water users 1n California.

QA Discussion of potential adaptation
strategies for agriculture and water
in California.



ECONOMYWIDE IMPACTS

Q The overall economic impacts are
analyzed using the BEAR model, a
computable general equilibrium
model of the California economy.

A The sectoral economic impacts from
agriculture, water, and forestry will
be fed into the BEAR model to
1dentify statewide economic impacts
and economic adaptation policies.



